Introduction
The huge variability in mortality and incidence of complications gave rise to the development of preoperative prognostic scores, such as the EuroSCORE and the Society of Thoracic Surgeons Scores (STS) [5] [6] [7] . Despite the many scores available in literature, the EuroSCORE seems to have the best predictive value and it is easy to be calculated 8 .
Following an anachronic path to what happens in other centers in the world; there is a gap in the evaluation of Brazilian tertiary centers that perform heart surgeries: a proper evaluation would enable an increase in the quality of data recording and a decrease in trans and postoperatory complication rates 9 .
Therefore, the purpose of this study was to analyze the surgical procedures performed in a renowned tertiary center for cardiovascular care; evaluate surgical mortality rates and compare them to preoperative EuroSCORE.
Methods
Historical cohort study that evaluated all patients undergoing CABG and/or VP, using the database of the Heart Surgery service from January 2011 to December 2012 of a hospital that is a leading center of reference in cardiology in southern Brazil. Additional epidemiological data was obtained from electronic medical records of patients, as well as manual records developed in the Coronary Care Unit, Ward, Hemodynamics department, Outpatient Clinic and the Echocardiography department.
The hospital serves patients exclusively through the Unified Health System (SUS). It is a center of reference in the state, where a team of resident heart surgeons duly qualified provides cardiac surgery services. The hospital has an average volume of 20 major surgeries (CABG and valve replacement) per month, where each surgeon performs 4 major surgeries on average. The postoperative ICU has 10 beds. The hospital also holds the medical residency program in Cardiology, Cardiac Surgery and Vascular Surgery.
The primary outcome evaluated by the study was the mortality rate, defined as all-cause death during or after the procedure and during hospitalization. Secondary outcomes were the mortality rates according to the type of surgical procedure; the procedure-related EuroSCORE and the total average EuroSCORE; the adjusted mortality rate by total EuroSCORE (defined as the quotient between the expected and observed mortality by EuroSCORE) and procedure- 
Results
The study analyzed 364 patients with mean age of 60.6±11.7 years, most of them men (64.3%). Further epidemiological characteristics of patients are shown in Table 1 .
The main reasons for hospitalization of patients under study were unstable angina or AMI without ST-segment elevation (53.0%), followed by valve injuries (31.3%), AMI with ST-segment elevation (6.9%), endocarditis (5.5%), and other causes (3.0%). Procedures performed: coronary artery bypass graft (CABG) surgery only (59.9%), valve procedure (valve replacement or repair) only (33.0%), and CABG + VP (7.1%).
In-hospital mortality rate was 52 (14.2%) patients, of whom 19 (5.2%) died in the first 24 hours. The mortality rate expected by logistic EuroSCORE, in turn, was 5.7±7.4% (average additive EuroSCORE of 4.5±2.9). The adjusted mortality rate was thus 2.5 times higher than the expected, however within the range of two standard deviations of the expected mortality rate (Figure 1) .
The mortality and the surgical procedure-related EuroSCORE are presented in Table 2 . In the population studied, the valve procedures had higher risk score, however the observed mortality was higher in the group that underwent combined procedures (CABG + VP). The combined procedure also reported an adjusted mortality rate higher than two standard deviations of the expected mortality rate (Figure 1) .
Discussion
This study provides important data about heart surgeries performed in a leading center of reference in Cardiology in southern Brazil, demonstrating high surgical mortality, particularly among patients undergoing combined procedures, whose adjusted mortality rate was 5.2 times higher than expected, higher than two standard deviations of the expected mortality rate.
The mortality rate found was higher than that of other Brazilian centers: data from the Dante Pazzanese Cardiology Institute reports a total mortality rate in cardiac surgeries of 5.9%, where mortality in first-valve replacement procedures is 4.3% in mean follow-up of 10 years 11, 12 . National and international data indicate, however, quite different mortality rates between centers, ranging from 5.77% to 20.8% in CABG+VP procedures [2] [3] [4] [13] [14] [15] .
The total adjusted mortality rate as well as mortality in CABG or VP were higher than expected, but still within the two standard deviation range, as described for public service in other centers worldwide 10 . Mortality in combined procedures, however, shows much higher rates than the two standard deviation range from the expected mortality: these figures do not mirror any other data in existing literature, therefore prohibiting the performance of combined procedures (CABG + VP) until appropriate measures were taken. Different reasons could explain the higher rates found, such as the technical deficiency of team members or the participation of resident physicians under training, since the learning curve could compromise the quality of surgery. In addition, patients had on average a long period of hospitalization until the date of surgery, which would give room for colonization by hospital germs in the preoperative period: the average waiting time exceeding one month is quite high compared to other data from national literature; other studies have pointed out the waiting time for the procedure as a factor for higher mortality among patients treated by the public health system 13, 16, 17 . It is noteworthy that despite the long-term hospitalization, there were no significant differences in the mean length of stay until the date of procedure among patients with in-hospital death.
This study has some limitations: it is a retrospective cohort study and, as such, mistakes in database records could compromise the analysis. Although not compromising the findings, it is important to emphasize that there were no specific statistical evaluations such as logistic regression to promote adjustment for potential confounders. Moreover, it was not possible to identify the immediate cause of death of each patient, and the study did not allow the evaluation of noncardiac causes of postoperative mortality, such as hospital infection.
Conclusion
Patients undergoing cardiac surgery at the center under study showed higher mortality than the expected rate, especially those undergoing combined procedures.
Given the importance of feedback for improved quality in procedures and patient safety, the head of the Cardiac Surgery Department was officially reported on the study, as well as the hospital's administration and the Committee for Ethics in Research of the institution 9 . After the internal disclosure of data, an evaluation committee of deaths was created to point out the causes of the high mortality rate and potential failures in the service.
